The recent progress of two-dimensional NMR is described for improved structural studies of glasses, particularly of the connectivities of the various phosphate Qn groups in terms of the nomenclature Qnjkl where the number of additional superscripts depends on the number of bridging oxygens n" and where j,k and 1 denote the Q character of the bonded adjacent unit. Furthermore, applications of NMR for structural studies of plasma-sprayed hydroxyapatite are presented as well as studies of mesostructured aluminophosphates. 2D heteronuclear correlation NMR allows to locate the headgroup of the template molecule with respect to the inner surfaces of the layers.
INTRODUCTION
NMR is one of the most powerful experimental techniques for studying the atomic structure of amorphous solids. For more than three decades it has been successfully applied to probe coordinations numbers of boron or aluminium or to determine the Qn group speciation in a variety of different systems. 1,2 More sophisticated two dimensional NMR methods like 2D Exchange NMR 3 with dipolar recoupling in the mixing time 4,5 or Double Quantum (DQ) NMR 6,7 allow nowadays to probe connectivities of the phosphate tetrahedra in the amorphous state [8] [9] [10] [11] [12] . Another important kind of materials are aluminophosphates as host-guest systems which can be used for catalytic purposes 13-14. These systems are often X-ray amorphous such that only limited information of the structure of the host and particularly of the host-guest interactions is available, specifically of the location of the guest molecule. repetition time.
RESULTS AND DISCUSSION
The shape of a 2D DQ NMR spectra has already been described ,several time in Another example of a combined application of MAS NMR and 2D NMR. is shown in Figure 3 . Because of its advantageous in-vivo behaviour, plasma-sprayed hydroxyapatite (HA) is one of the most successful implant materials. However, plasma spraying results in partial decomposition of the HA phase.18
In Figure 3A the 31P MAS NMR spectra of plasma-sprayed hydroxyapatite coatings are shown obtained for different plasma spraying conditions. In contrast to the crystalline hydroxyapatite, the spectra of the coatings give evidence for more than one phosphorus site in the structure. The 2D correlation spectrum ( Figure 3B ) possess strong exchange peaks between all phosphorus signals proving the single phase nature of that coating. This is a strong indication, that the decomposition of the hydroxyapatite into tricalciumphosphate and tetracalciumphosphate, does not occur under these plasma spraying, conditions. A last example for the successful application of 2D NMR measurements is shown in Figure 4 . Investigating mesostracturecl aluminophosphates, one of the basic questions is for example, where the template molecule resides in the structure, or to be more precise, where its location is with respect to the inner surface of these layetid structures.
This problem can be answered by NMR provided, the 1H MAS NMR spectrum allows the structural assignment of the protons of the template molecule. In fact, as shown in 
